Metabolic effects of low-dose insulin therapy on glucose metabolism in diabetic ketoacidosis.
The effect of low-dose insulin treatment (5-10 U/h) on hepatic glucose production (HGP) and peripheral glucose disposal was determined in 5 insulin-dependent diabetes mellitus (IDDM) subjects who were admitted with diabetic ketoacidosis (DKA; plasma glucose 598 +/- 50 mg/dl, blood pH 7.20 +/- 0.06, plasma bicarbonate 12 +/- 2 meq/L). Basal hepatic glucose production (4.3 +/- 0.5 mg.kg-1.min-1) in the DKA patients was 1.5- to 2-fold greater (P less than .01) than in controls (2.1 +/- 0.1 mg.kg-1.min-1) and nonketotic IDDM subjects (2.9 +/- 0.3 mg.kg-1.min-1), whereas tissue glucose disposal was significantly reduced (1.7 +/- 0.1 vs. 2.1 +/- 0.1 mg.kg-1.min-1, P less than .05). After the institution of insulin therapy (1 mU.kg-1.min-1), the plasma glucose concentration fell at the rate of 60 +/- 5 mg.dl-1.h-1 to reach a value of 220 +/- 10 mg/dl, which was maintained constant for 2 h (insulin-clamp technique). Blood pH (7.21 +/- 0.06 to 7.35 +/- 0.05) and plasma bicarbonate (12 +/- 3 to 18 +/- 2 meq/L) both increased during insulin therapy (P less than .01). The decline in plasma glucose concentration during insulin therapy primarily resulted from a suppression of HGP (from 4.3 +/- 0.5 to 1.7 +/- 0.2 mg.kg-1.min-1, P less than .01) and to a lesser extent from the stimulation of tissue glucose disposal (1.7 +/- 0.2 to 2.6 +/- 0.3 mg.kg-1.min-1, P less than .01). At this time, urine glucose excretion decreased from 2.6 +/- 0.2 to 0.6 +/- 0.1 mg.kg-1.min-1.(ABSTRACT TRUNCATED AT 250 WORDS)